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TREATMENT OF DISEASES CHARACTERIZED BY EXCESSIVE OR 
INSUFFICIENT CELL DEATH 



5 



TECHNICAL FIELD 



This invention relates to the use of a compound that modulates the 
association of caspase-9 to Apaf-1 for the treatment of diseases characterized by 
excessive or insufficient cell death. 



10 



BACKGROUND ART 



Apoptosis. or programmed cell death, is a cell suicide mechanism that plays 



an important role in many physiological processes and its deregulation contributes to 
15 many diseases. In the adult animal cells die by apoptosis during tissue turnover and in 
the end of an immune response. Deregulation of apoptosis is obsen/ed in various 
diseases such as neurodegenerative diseases where cell death is pronounced and 
cancers where apoptosis is inhibited. 



20 responsible for the execution of all aF)optotic cell death. Caspases can be activated either 
by the cell surface receptors of the tumour necrosis factor (TNF) family (an extrinsic 
apoptosis pathway) or by the release of cytochrome c from the mitochondria to the 
cytosol triggered for example by growth factor deprivation, ischemia or several anti- 
cancer drugs (intrinsic apoptosis pathway). 

25 The extrinsic apoptosis pathway is activated by a subfamily of the cell surface 

receptors, the death receptors, which are a subset of the tumour necrosis factor (TNF) 
receptor super family. TNF is a multifunctional cytokine that can elicit several biological 
responses including apoptosis. inflammation and stress response. The numerous 
biological effects of TNF are signalled via two distinct cell surface receptors, THF-R1 and 

30 TNF-R2, the fomier t)eing the major signalling receptor in most cells. TNF-R1 trimerizes 
upon TNF binding, which leads to the subsequent recruitment and binding of other 
intracellular death domain containing proteins through death domain interaction. 
Caspase-8 is activated when recruited to the receptor complex and can in turn activate 
effector caspases (i.a. caspase-3) followed by apoptosis. 

35 The mitochondria are the centre of the intrinsic apoptosis pathway. In 

response to various stimuli, the mitochondria release cytochrome c to the cytosol. In the 
cytosol, cytochrome c induces an ATP/dATP dependent formation of a protein complex 
named the "apoptosome". Apoptosome consists of Apaf-1 (Apoptotic protease activating 



A family of cysteine proteases, the caspases, has t>een believed to be 
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factor-1), caspase-9, and cytochrome c. Within this complex caspase-9 is activated to 
cleave and activate the effector caspases, caspase-3 and caspase-7. 

Consequently, the modulation of caspase activity by therapeutic intervention 
might prove useful in the treatment of diseases characterized by excessive or insufficient 
5 cell death. 

SUMMARY OF THE INVENTION 

According to the invention it has now been found that a compound that 
10 modulates the association of caspase-9 to Apaf-1 can be used for the treatment of a 
disease being characterized by excessive or insufficient cell death. 

Accordingly, in its first aspect, the invention relates to the use of a compound 
that modulates the association of caspase-9 to Apaf-1 or a pharmaceutically 
acceptable salt thereof for the manufacture of a medicament for the treatment, 
15 prevention or alleviation of a disease in a subject, said disease being characterized by 
excessive or insufficient cell death. 

In another aspect, the invention relates to novel compounds being able to 
inhibit the association of caspase-9 to Apaf-1 . 

The compounds can also be utilized in vitro as unique research tools for 
20 understanding, inter alia, how apoptosis is regulated as the cellular level. 

Other objects of the invention will be apparent to the person skilled in the art 
from the following detailed description and examples. 

DETAILED DISCLOSURE OF THE INVENTION 

25 

In its first aspect, the invention provides the use of a compound that 
modulates the association of caspase-9 to Apaf-1 or a pharmaceutically acceptable 
salt thereof for the manufacture of a medicament for the treatment, prevention or 
alleviation of a disease in a subject, said disease being characterized by excessive or 

30 insufficient cell death. 

In a second aspect, the invention provides the use of a compound that 
inhibits the association of caspase-9 to Apaf-1 or a pharmaceutically acceptable salt 
thereof for the manufacture of a medicament for the treatment, prevention or 
alleviation of a disease in a subject, said disease being characterized by excessive 

35 cell death. 

In a third aspect, the invention provides a method of treatment, prevention 
or alleviation of a disease in a subject, said disease being characterized by excessive 
or insufficient cell death, which method comprises administering to said subject a 
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therapeutically effective amount of a compound that modulates the association of 

caspase-9 to Apaf-1 or a pharmaceutically acceptable amount thereof. 

In a further aspect, the invention provides a method of treatment. 

prevention or alleviation of a disease in a subject, said disease being characterized by 
5 excessive cell death, which method comprises administering to said subject a 

therapeutically effective amount of a compound that inhibits the association of 

caspase-9 to Apaf-1 or a pharmaceutically acceptable amount thereof. 

In a still further aspect, the invention provides a novel compound being 

[A/-(2-Hydroxy-5-methoxycarbonyl-4-nitrophenyl)-A/'-(3-trifluoromethylphenyl)]urea; 
1 0 A/-{2-Hydroxy-5-chloropheneth-2-yl)-3-trifluoromethylaniline; 

[/\/-(2.4-Dihydroxyphenyl)-A/'-(3-trifluoromethylphenyl)]urea; 

1 .2.4-Oxadia20lo[3,4-d]benz[b]-1 .4-diazin-1 -one; 

1 -[3-(2-Amino-pyrid-5-yl)-phen- 1 -yl]-5-trif luoromethyl-benzimidazole; 

5-Formamidyl-1-(3-biphenyl)-benzimidazole; 
1 5 1 -(3-Aminophenyl-3-phen-1 -yl)-2-trif luoromethyl-benzimidazole; 

1-(3-Biphenyl)-5-methoxy-benzimidazole; 

[A/-(2-Hydroxy-5-methoxy-4-nitrophenyl)-Ar -(3-trifluoromethylphenyl)]urea; 

'y-(5-Chloro-2-hydroxyphenyl)-(3-trifluoromethylacetanilide), 

A^(3-Trifluoromethyl-pheneth-2-yl)-5-chloro-2-hydroxy-aniline; 
20 [AA(5-Cartx)xy-2-hydroxy-4-nitrophenyl)-Ar-(3-trifluoromethylphenyl)]urea; 

(1 R,2S,3S)-2-(3-Phenyl-1 ,2.4-oxadiazol-5-yl)-3-(2-naphthyl)-tropane; 

[A^(2-Hydroxy-5-trifluoromethylphenyl)-Ar-(3-trifluoromethylphenyl)]urea; 

A/,A/-Bis-(2-hydroxy-5-trifluoromethylphenyl)-urea; 

7,8-Dichloro-1 ,2,4-oxadiazolo[3,4-d]benz[b]-1 ,4-dia2in-1-one; 
25 7-Nitro-1 .2.4-oxadiazolo[3,4-d]benz[b]-1 ,4-diazin-1 -one; 

5-Amino-1-(3-biphenyl)-benzimidazole; 

1 -(3-Biphenyl)-benzimidazole; 

(1R,2S,3S)-2-[3-(2-Thienyl)-1,2,4-oxadia20l-5-yl]-3-(2-naphthyl)-tropane; 
( 1 R,2S,3S)- yV-Normethyl-2-(3-phenyl-1 ,2,4-oxadiazol-5-yl)-3-(3,4-dichlorophenyl)- 
30 tropane; 

(1R,2S,3S)-A^Normethyl-2-(3-phenyl-1 ,2,4-oxadiazol-5-yl)-3-(4-chlorophenyl)-tropane; 
or pharmaceutically acceptable salts thereof. 

In a further aspect, the invention relates to a pharmaceutical composition 
containing a therapeutically effective amount of a novel compound as described 
35 at>ove, or a pharmaceutically acceptable addition salt thereof, together with at least 
one pharmaceutically acceptable canier, excipient or diluent. 

In one embodiment, the compound that inhibits the association of caspase- 
9 to Apaf-1 is a nonpeptide compound. 
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5 capham-aoeuacallyacceptablssaltthereoft 

wherein 

n2 rporesents -OH or -OOOH; 

one of R . h . n , . represent hydrogen, 

the other four of R^^R .R ^ ^n,pound of general formula I. R 

,n a special embodimert of ^JlJ _cooH. In a still further 
represents -OH. In a further ^f-''^^';^^^^^^^^^ represents nitro. In a 

. e.tKK,..ent. ^^^^ ^es^^^^^^^^ is a.M. -h as .ethyl. In 

still further embodiment R ^^P^®^^"' 35 chloride, 

a further embodiment R^ ^«P^^f "^^'^'^^^^^^ that inhibits the association of 
,n a further embodiment, the compouno 

caspase-9 to Apaf-1 is selected ^^^^ 

VaUxadiazoM^^^^^^^^ 
1-[3-(2-Amino-pynd-5-yl)-phen 1 yij ^ 

1-(3-Aminophenyl-3-pnen 1 yi; 
,.(3.Biphen»0-5.T.«|»x»*=-^^^^ 

1R.2S.3S).2-(3-Phenyl-l.2.4^«d.azol-^^^^^ 
U(2-Hydroxy-5-trifluoromethylphenyl)-N -(3-trifluoromet y 
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7,8-Dichloro-1 ,2.4-oxadiazolo[3,4-d]ben2[b]-1 .4-diazin-1 -one; 
7-Nitro-1 ,2,4-oxadia2olo[3.4-d]benz[b]-1 ,4-diazin-1-one; 
5-Amino-1-(3-biphenyl)-benzimidazole; 
1 .(3-Biphenyl)-benzimidazole; 
5 [A/-(2-Carbo>cy-5-chlorophenyl)-A/'-(3-trifluoromethylphenyl)]urea; 
(lS,3S,4S,5S,8R)-3-(4-Chlorophenyl)-7-azatricyclo[5.3.0.01decan-5^^ 
(1 R,2S,3S)-2-[3-(2-Thienyl)-1 ,2,4K>xadiazol-5-yl]-3-(2-naphthylH^^ 
(1 R,2S,3S)-A^Normethyl-2-(3-phenyl-1 .2,4-oxadiazol-5-yl)-3-(3,4^^^^ 
tropane; 

10 [/V-(2-Carboxy-5-chlorophenyl)-A/'-(4-trifluoromethylphenyl)]urea; 
[A/^(2-Carboxy-5-chlorophenyl)-A/'-(3-nitrophenyl)]urea; 

(lS,3S,4S.5S,8R)-3-(3,4-Dichlorophenyl)-7-azatricyclo[5.3.0.0]decan-5-oxime; 

(1R.2S.3S)-MNormethyl-2-(3-phenyl-1,2.4K)xadiazol-5-yl)-3-(4-chlorop 

or pharmaceutically acceptable salts thereof, 

15 In a still further embodiment, the disease being characterized by excessive 

cell death is a neurodegenerative disorder or ischemia, such as cerebral ischemia. In 
a special embodiment, the disease being characterized by excessive cell death is a 
neurodegenerative disorder. In a further special embodiment, the disease being 
characterized by excessive cell death is ischemia, such as cerebral ischemia. 

20 The subject to be treated according to this invention is a living body, 

preferably a mammal, most preferably a human, in need for such treatment. 

Any possible combination of two or more of the embodiments described 
described herein is comprised within the scope of the present application. 

25 

Compounds that modulates the association of caspase-9 to Apaf-1 

The potential of a given substance to act as a compound that modulates 
the association of caspase-9 to Apaf-1 may be determined using standard in vitro 
assays, such as those described in "Test methods". 
30 In one embodiment, the compound that inhibits the association of caspase- 

9 to Apaf-1 shows more 50% inhibition, preferably more than 60% inhibition, more 
preferably more than 70% inhibition, and even more preferably more than 80% 
inhibition, when tested in the DEVDase assay (method 1). 

35 Novel Compounds 

The novel compounds of the invention may be prepared by conventional 
methods for chemical synthesis. All N.N'-diarylureas were prepared by mixing the 
conresponding arylurea and arylisocyanate in toluene. 
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The end products of the reactions described herein may be isolated by 
conventional techniques, e.g. by extraction, crystallisation, distillation, 
chromatography, etc. 

The following novel compounds were prepared using conventional 
5 methods, such as those described in various published NeuroSearch patent 
applications: 

[A^(2-Hydroxy-5-methoxycarbonyl-4-nitrophenyl)-/V-(3-trifluoromethylphenyl)lurea, mp 
101-102X. 

(1 R.2S,3S)-2-[3-(2-Thienyl)-1 ,2,4-oxadiazol-5-yl]-3-(2-naphthyl)-tropane hydrochloric 
10 acid salt, mp 149-1 50°C. 

A/-(2-Hydroxy-5-chloropheneth-2-yl)-3-trifluoromethylaniline hydrochloric acid salt, mp 
182^C. 

(1R,2S,3S)-A/-Nomiethyl-2-(3-phenyl-1,2,4-oxadia20l-5-yl)-3-(3.4-dichlorophenyl)- 
tropane hydrochloric acid salt, mp 1 50''C. 
15 [A^(2,4-Dihydroxyphenyl)-Ar-(3-trifluoromethylphenyl)]urea, mp 179-180X. 
1,2,4-Oxadiazolo[3,4-d]benz[b]-1.4-dia2in-1-one, mp 153-154'*C. 
1 -[3-(2-Amino-pyrid-5-yl)-phen-1 -yl]-5-trifluoromethyl-benzimidazole hydrochloric acid 
salt, mp 292-294^0. 

5-Formamidyl-1-(3-biphenyl)-benzimidazole, mp 169-170°C. 
20 1-(3-Aminophenyl-3-phen-1-yl)-2-trifluoromethyl-benzimidazole, mp 48-50''C. 
1-(3-Biphenyt)-5-methoxy-benzimidazole, mp 111-112**C. 

[Af-(2-Hydroxy-5-methoxy-4-nitrophenyl)-/V'-(3-trifluoromethylphenyl)]urea, mp 220- 
2220C. 

7-(5-Chloro-2-hydroxyphenyl)-(3-trifluoromethylacetanilide), mp 1 48-1 SC'C. 
25 (1 R,2S,3S)-A/-Normethyl-2-(3-phenyl-1 ,2,4-oxadiazol-5-yl)-3-(4-chlorophenyl)-tropane 
hydrochloric acid salt, mp 185-187°C. 

AA-(3-Trifluoromethyl-pheneth-2-yl)-5-chloro-2-hydroxy-aniline, mp 92-95**C. 
[A^(5-Carboxy-2-hydroxy-4-nitrophenyl)-Ar -(3-trifluoromethylphenyl)]urea, mp 201- 
203^C. 

30 (1 R,2S,3S)-2-(3-Phenyl-1 ,2,4-oxadiazol-5-yl)-3-(2-naphthyl)-tropane hydrochloric acid 
salt, amorphous material. 

[A/^(2-Hydroxy-5-trifluoromethylphenyi)-Ar -(3-trifluoromethylphenyl)]urea, mp 160- 
162X. 

A/,A/-Bis-(2-hydroxy-5-trifluoromethylphenyl)-urea. mp lys-ITS'^C. 
35 7,8-Dlchloro-1 ,2,4-oxadiazolo[3,4-d]benz[b]-1 ,4-diazin-1 -one, mp 1 64-1 67*'C. 
7-Nitro-1,2,4-oxadiazolo[3,4-d]benz[b]-1,4-diazin-1-one, mp 218**C. 
5-Amino-1-(3-biphenyl)-benzimidazole, hydrochloric acid salt, mp 147-149''C. 
1 -(3-Biphenyl)-benzimidazole, oil. 
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glTagnacentioallY AcceptableSajm ^^^j^^j in any form 

^chemical compound of '"^f " ^" """.^^^^^^ (i.e. 

5 01 the invention. .„«„iable addition salts inciude. without 

H«n,p>es o. salts such as the 

limitation, the non-toxic lno,8an«= and or^« '^^^ ,^ 

nydrochiorlde dsn«l .«» hyd,«hlonc aod *e h, .^^ 
hydmbromlc acid, the nitrate den»ed torn ™« ,„,pha,e denved from 

,„ pl^hicc add, the Wte ^^-f^'^J^Z ,^^^^ --ed .™m acetic 
sulphu* add. the *xn>ate denved fro.. lon™o 

add, the aconate denved f-om acon«c ^ derived from 

tt,e benzenesulphonale denved Iron, ^^"'^^^^ derived from citric 

^zoic add. the cinnamate derived derived from enanthic 

,5 acid, the emIXKtate derived ^^'^^^'^^^^ derived Iron, Qlutamlc 

add. the lumarate derived fton, '^""..^fj^.lt derived from ia* add, the 

acid, the glycolate derived fronr ^'T^Tl^i^ malonlc add. the 

^leate derived from "^«=^"'' *L'"^l Jphonate derived f.x>m me^^^ 

,„andela.e denved from mandelrc f ^^^^^^ „aph.aiene-2-sulphonic 

« edphor^c add, .he '^P'^'-'^^^'^l't^Sate deKved fr^ saM^o acid, 
add, the phthalate derived Iron. ph.hatea«l, me ^ ^ ^ 

^ derived from sorbrc aad. me s.ea«« de ^ ^ ^ 

t;:inerirfi:t J::^rlc ad. a,, .he l.e. such salts 

. Z^CX:Z.,^^^J^^^j:Zr^ . considered 
Other acids such as oxalic ac . ^ useful as 

pharniaceutically acceptable acid add.t|on sa^^^^ .^^^^^^ 

- ..s, s^hTJir rrzzz:^ «, -n«n co^mm. . 

carboxy group. -nninm salts" of N-containing compounds 

,n the context of this invention the preferred -onium salts" 

salts. . . inx/entlon may be provided in dissoluble or 

The chemical compound of the inventKjn m^ 

indissoluble fon.s together v.th f ^^^J/^^^^^^^^^^^^ 
water, ethanol. and the like. Dissoluble fomis may also 
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forms for the purposes of this invention. 
' ™ Theche.ica.co.poundoftheinvention.avhead.inister^ 

the form of a suitable P^°J^9; compound, which is a drug precursor and 

The tenn "prodrug" the dmg in vivo via some 

which, following administration and absorption, release 

10 metabolic process. ,n^,rease the bioavailability of 

particularly ^l^^^/,^;^^^^ ^n orally administrered compound to 

the compounds of the '"^^"^'^'^/^l^.f "^^^^^ enhance delivery of the parent 
be more readily absorbed brain or lymphatic system), 

compound toaspecificbiolog.ca.c^^^^^^^ ^^^^^^^^^ ,0 the 



esters or amides 

20 



Qtorin Isomers ^ invention may exist in (+) and (-) 

toms as well as In racemic forms. J"™ ■„.^. 

, Racemic fonns can be '««>'^ J™" "!^^,^ertc salts is by use ot 

™modsand.echn,,ues.One wayo. s^«^^ ^^^^ ^ 

an op«cally active acid. /""T^*; ^sTMn, ,ace,nates into me optical 
treatment with a base. Anothe- ""^ active matrtx. Racemio 

amipcdes -iS based upon ^^J^wo their optca. an«podes, 

30 compounds ot the present inven.,on can mus be «so „ 

eg by fractional crystallisation of d- or 

camphorsulphonate) salts for example^ ^ ^^^^ by 

The chemical compounds ot me present compounds of me 

^ tormat^ of '■^^r^^.'^Xrc: bo^-tal such as ^ d^ved 
3S pres«« in.en.on v.m an °P«=^';'^~'^^,„e, « or (-) camphanic acid or by 
tom W or (■) phenylalanine, W ' ' « „, chemical compound of 

«,efom,atlono,dlas.ereome^^rbama«^ 

the present invention with an optically acxiv« 
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. . for the resolving the optical Isomers are known In the 
Additional methods for the ^^soiv, g ^^^^^ ^ ^ S .n 

art. such methods include 7-J;;;"^3f ^^^^^ 

-m^^^-^^^^^^^^o .e prepared trom optical active sta.ng 
5 materials. 

bromine or an Iodine aWi- ^,.,„ to six carton atoms, 

-:rr:roLpo."^"^tmr-°1.'r^^^^^^ 

" a*.in,s.e,edln*e*«mo.merawchem«^c^^^^ ^, ,„ 3 

pham«ceutlcal composiilon together " ^^^^es. 

Urs. diluents, ar^voromer ous^^a^^^^ ^ p.arn,aceut.^ 

ma prelened s"""^'"'"'' , ^-^^ of the Invention, or a 
" c^nposLons comprisin, •» ^^^^.rSS, together v.,h one o, n»« 

:=rs;s«rre:f..--r^^^ 

. ^r^r rnrr In^r:^ -e .on..^ - not nann. » - 

recipient thereol. ^ invention may be those suitable tor 

Phamiaceutical compos*ons of »« «^ ^b-ilnguei). transdemtal, 
oral, rectal, bronchial, nasal. top>=a. "^^^^,"",^^eous. Intramuscular. 
«g,nal or pa,e.«eral ('"^"^^.l ^"0"^. Intraocular i-iec^ or infusion) 
30 A»rttc«eal. -^«OPUS.Int«a.«^a^^^^^^^ .^^^ ^ ,„,3,3, 
administration, or those in a '"""^ ^ administration, or by sustained 
insufflation, including powders '^T' ?"'^^ please systems include 
release systems. Suitable """^"J^/^^^^ers containing ms compound of 
semlpernieable metrioes of ^"^^^^^ 3haped a.«cies, e.g. films or 
35 «,e invention, «hlch matnces may be 

— r Chemical c^poutd of the j^^- --'JT, 
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tablets, filled capsules, powder and pellet forms, and liquids, in particular aqueous or 
non-aqueous solutions, suspensions, emulsions, elixirs, and capsules filled with the 
same, all for oral use, suppositories for rectal administration, and sterile injectable 
solutions for parenteral use. Such pharmaceutical compositions and unit dosage 
5 forms thereof may comprise conventional ingredients in conventional proportions, with 
or without additional active compounds or principles, and such unit dosage forms may 
contain any suitable effective amount of the active ingredient commensurate with the 
intended daily dosage range to be employed. 

The chemical compound of the present invention can be administered in a 

10 wide variety of oral and parenteral dosage forms. It will be obvious to those skilled in 
the art that the following dosage forms may comprise, as the active component, either 
a chemical compound of the invention or a pharmaceutical ly acceptable salt of a 
chemical compound of the invention. 

For preparing pharmaceutical compositions from a chemical compound of 

15 the present invention, pharmaceutically acceptable carriers can be either solid or 
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more substances 
which may also act as diluents, flavouring agents, solubilizers, lubricants, suspending 
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating 

20 material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the 
finely divided active component. 

In tablets, the active component is mixed with the carrier having the 
necessary binding capacity in suitable proportions and compacted in the shape and 
25 size desired. 

The powders and tablets preferably contain from five or ten to about 
seventy percent of the active compound. Suitable carriers are magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and 

30 the like. The term ''preparation" is intended to include the formulation of the active 
compound with encapsulating material as carrier providing a capsule in which the 
active component, with or without carriers, is surrounded by a carrier, which is thus in 
association with it. Similariy, cachets and lozenges are included. Tablets, powders, 
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral 

35 administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 
acid glyceride or cocoa butter, is first melted and the active component is dispersed 
homogeneously therein, as by stirring. The molten homogenous mixture is then 
poured into convenient sized moulds, allowed to cool, and thereby to solidify. 
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Compositions suitable for vaginal administration may be presented as 
pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to 
the active ingredient such carriers as are known in the art to be appropriate. 

Liquid preparations include solutions, suspensions, and emulsions, for 
5 example, water or water-propylene glycol solutions. For example, parenteral injection 
liquid preparations can be formulated as solutions in aqueous polyethylene glycol 
solution. 

The chemical compound according to the present invention may thus be 
formulated for parenteral administration (e.g. by injection, for example bolus injection 

10 or continuous infusion) and may be presented in unit dose form in ampoules, pre-filled 
syringes, small volume infusion or in multi-dose containers with an added 
preservative. The compositions may take such forms as suspensions, solutions, or 
emulsions in oily or aqueous vehicles, and may contain formulation agents such as 
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient 

15 may be in powder form, obtained by aseptic isolation of sterile solid or by lyophilization 
from solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, 
before use. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavours, stabilising and 

20 thickening agents, as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose. sodium carboxymethylcellulose, or other well 
known suspending agents. 

25 Also included are solid form preparations, intended for conversion shortly 

before use to liquid form preparations for oral administration. Such liquid forms include 
solutions, suspensions, and emulsions. In addition to the active component such 
preparations may comprise colorants, flavours, stabilisers, buffers, artificial and 
natural sweeteners, dispersants, thickeners, solubilizing agents, and the like. 

30 For topical administration to the epidermis the chemical compound of the 

invention may be formulated as ointments, creams or lotions, or as a transdermal 
patch. Ointments and creams may. for example, be formulated with an aqueous or oily 
base with the addition of suitable thickening and/or gelling agents. Lotions may be 
fomnulated with an aqueous or oily base and will in general also contain one or more 

35 emulsifying agents, stabilising agents, dispersing agents, suspending agents, 
thickening agents, or colouring agents. 

Compositions suitable for topical administration in the mouth include 
lozenges comprising the active agent in a flavoured base, usually sucrose and acacia 
or tragacanth; pastilles comprising the active ingredient in an inert base such as 
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gelatin and glycerine or sucrose and acacia; and mouthwashes comprising the active 
ingredient in a suitable liquid carrier. 

Solutions or suspensions are applied directly to the nasal cavity by 
conventional means, for example with a dropper, pipette or spray. The compositions 
5 may be provided in single or multi-dose form. 

Administration to the respiratory tract may also be achieved by means of an 
aerosol formulation in which the active ingredient is provided in a pressurised pack 
with a suitable propellent such as a chlorofiuorocarbon (CFC) for example 
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane. carbon 
10 dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant 
such as lecithin. The dose of drug may be controlled by provision of a metered valve. 

Alternatively the active ingredients may be provided in the form of a dry 
powder, for example a powder mix of the compound in a suitable powder base such as 
lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and 
15 polyvinylpyrrolidone (PVP). Conveniently the powder carrier will form a gel in the nasal 
cavity. The powder composition may be presented in unit dose form for example in 
capsules or cartridges of, e.g., gelatin, or blister packs from which the powder may be 
administered by means of an inhaler. 

In compositions intended for administration to the respiratory tract, including 
20 intranasal compositions, the compound will generally have a small particle size for 
example of the order of 5 microns or less. Such a particle size may be obtained by 
means known in the art, for example by micronization. 

When desired, compositions adapted to give sustained release of the active 
ingredient may be employed. 
25 The phamiaceutical preparations are preferably in unit dosage forms. In 

such form, the preparation is subdivided into unit doses containing appropriate 
quantities of the active component. The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packaged tablets, capsules, and powders in vials or ampoules. Also, the unit dosage 
30 form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate 
number of any of these in packaged fonm. 

Tablets or capsules for oral administration and liquids for intravenous 
administration and continuous infusion are preferred compositions. 

Further details on techniques for formulation and administration may be 
36 found in the latest edition of Remington's Pharmaceutical Sciences (Maack Publishing 
Co., Easton, PA). 

A therapeutically effective dose refers to that amount of active Ingredient, 
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. 
EDso and LD50. may be determined by standard pharmacological procedures in cell 
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cultures or experimental animals. The dose ratio between therapeutic and toxic effects 
is the therapeutic index and may be expressed by the ratio LD50/ED50. Pharmaceutical 
compositions exhibiting large therapeutic indexes are preferred. 

The dose administered must of course be carefully adjusted to the age, 
5 weight and condition of the individual being treated, as well as the route of 
administration, dosage form and regimen, and the result desired, and the exact 
dosage should of course be determined by the practitioner. 

The actual dosage depend on the nature and severity of the disease being 
treated and the route of administration, and is within the discretion of the physician. 
10 and may be varied by titration of the dosage to the particular circumstances of this 
invention to produce the desired therapeutic effect. However, it is presently 
contemplated that phamnaceutical compositions containing of from about 0.01 to 
about 500 mg of active ingredient per individual dose, preferably of from about 0.1 to 
about 100 mg, most preferred of from about 1 to about 10 mg, are suitable for 
15 therapeutic treatments. 

The active ingredient may be administered in one or several doses per day. 
A satisfactory result can, in certain instances, be obtained at a dosage as low as 0.01 
^ig/kg i.v. and 0.1 ^g/kg p.o. The upper limit of the dosage range is presently 
considered to be about 10 mg/kg I.v. and 100 mg/kg p.o. Preferred ranges are from 
20 about 0.1 ^g/kg to about 10 mg/kg/day i.v., and from about 1 ^g/kg to about 100 
mg/kg/day p.o. 

The invention is further illustrated with reference to the following test methods 
and examples, which are not intended to be in any way limiting to the scope of the 
25 invention as claimed. 

TEST METHODS 

Method 1 
30 Inhibition of DEVDase 

In this experiment, the effect of a compound with neurotrophic activity 
(below: the compound) on the inhibition of DEVDase (caspase-3-like protease) is 
assessed. 

35 Preoaration of cell extract 

Hela cells are grown in large petrl dishes until subconfluency. Cells are then 
harvested and washed in PBS. 

The cell pellet is resuspended in equal volumes of ice-cold isotonic 
lysisbuffer (SCA; 20 mM Hepes-KOH pH 7.5, lOmM KCI. 1.5 mM MgCla. ImM EDTA, 
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1 mM DTT 10 ug/ml aprotinin. 1 pg/ml leupeptin. 
approx. 30 strokes of a dounce ^^^"-^L- the supernatant 

removed carefully and stored in aUquots at -60 C. 

In^dms^il^SH^^^^^^^^ ,^,„^es is induced by addition of 1 mM dATP and 
Activation of endogene ' concentration; 5-10 mg/ml) 

.olwMhorsef^eartcytochromectocytosd^^ 

,n the presence of ^^^^^^^^^^^^^ Z^^^ by fluorometry in 96-we.. piates at 
Activated DEVD'ases (AFC '^^^^l^^^^^^,^^^ are added to the samples 

Tui aoo ,_».,u:*s«« io rflirulated as follows. 



15 



Percent inhibition is calculated as follows. 

Experimental treatment- mi™fnala(^>^^^ ^^^^^^^ 



11 



maximum activity - minimal activity 



o Hofined as DEVDase activity (V^ax) induced by 
Maximal activrty was defined as Dtyu ^^^ivity (V„i„) 

25 (two known caspase inhibitors). 

EXAMPLES 

• , ,.hpr illustrated with reference to the following examples. 

claimed. 



35 



Example 1 ♦^otoH for their effect on inhibition of 
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Compound 



Compound 



Inhibition 



[/Sf.(2-Hydroxy- 
(S^tnfluoron^^ 



7-Nitro-1,2.4 



80 



75 



60 



9 



one 



trifluoromethylphen^^ 



tyv/.(2.4-Dihydroxyphenyl)-N'-(3- 



63 



94 



74 



E^ai^P'* 2 , *w HFVDase activity in the in vitro caspase activation system 

The inhibition of the DEVDase a^^ty ^^^^ ^ .^^^^ 

couldbeduetoadirectinhib^^ondcas^^ 
s theapoptosome1orma.on.Totestrf«^^^^^^^^ 

inhibitors, recombinant ^^^J^^^^,,,ses were monitored by anaiysjng ^he 

compounds and the ^^^^^^^^^''^"^^^^ or the caspase-9 substrate LEHD-AFC. 
cleavage of the caspase-asubs^teDEV^^^^ 

respectiveiy. All three caspase^ significantly, whereas d 

Ne.the.«..--o^^^^^ 
substmtes m the -n v*o ""^^^V^ ,^0 p35, p17. and p20 acve 

IragmenB. respectively, in «=P°^ » ^ ^aspase-S substrates 

J induction in DB/Dase actv,ty <f^^^'^Z>^ Cc/dATP in the 
p,F^CM> P^P. 'I^^t^, ^;:n o. caspase-S. . ^ -7 

rXo^-^;rreZrr«^ 

This was accompanied by a dose-aep ^ ^ ^00 pM 
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. onntroi A dose^ependent inhibition was also Observed for 
compared with the vehicle control. A dose^j v 

'^^^'-"^^^Ctssugge^^ 

activation upstream of the caspase-S activation. 

5 

Example 3 .4 int^^rfpres with the formation of 

complex in response to CMK^_^ ^ ^^^^ , 

(^TPinmepresenceora^"- ,^p,«,pi««d 
,0 hou,p*<totheimmunopreap.B6oo(IP)ol«s^^^^^^^^^^ 

^ caspase.9 present « ,vAD.«. Compound I 

co^mn,unop«clplta.e<) with caspase-9 easpase-Q. l>ut it 

.^.^eHecton^ebiiityotthec^^a^bo^y^P ^^^^^^ 

6k»*edcompietelyi=ythet,eatn»rtrt««»te™^ 

Irt**, o. caspas^ HKe P«*^;!^'^np at the concentration o. 21X) MM. Cell 
„^ slgnwcam ' "^^^^^ , ng/ml TNF was completel, blocKed 

death induced in MCF-neo and MCF-oasp3 ^ by 9^ ^ 5 

TOF. When cells were Ueated «* « ^ , cells. MCF- 

cLrved. TO ana^ ^^^^iX^nce o. 60 mM «^ ' 
caspace^were^w^TNF^^^^P^ 

»» activity ot oaspase^*e Piweas 1^ 

Rnally, it was studied '''^^Z^^^Z^^ cell* 
oaspase.,vtep«iden.oelldea».^J«^' ^^^e, 2001. PP 

FoghsflaaKl e. al. the Joums^ 'l^,^„,tdeath was ol>served when WEHl-S «te 
caspase^ndepende^t cell death. 
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CLAIMS: 

1. The use of a compound that modulates the association of caspase-9 to 
Apaf-1 or a pharmaceutically acceptable salt thereof 

5 for the manufacture of a medicament for the treatment, prevention or alleviation of a 
disease in a subject, said disease being characterized by excessive or insufficient cell 
death. 

2. The use of a compound that inhibits the association of caspase-9 to Apaf-1 
10 or a pharmaceutically acceptable salt thereof 

for the manufacture of a medicament for the treatment, prevention or alleviation of a 
disease in a subject, said disease being characterized by excessive cell death. 

3. The use according to claim 2, wherein the compound that inhibits the 
15 association of caspase-9 to Apaf-1 is a compound of general formula I 




or a pharmaceutically acceptable salt thereof; 
wherein 

20 represents -OH or -COOH; 

R*, R^, and R® independently of each represent 
hydrogen, halogen, hydroxy, amino, cyano, nitro, trifluoromethyl, -C02R\ or -COR^ 
wherein R^ is hydrogen or alkyi; 

one of R^^, R^^, R^^, R^^, and R^^ represents trifluoromethyl; and 
26 the other four of R^^. R^^ R^"^, R^^, and R^^ represent hydrogen. 

4. The use according to claim 2, wherein the compound that inhibits the 

association of caspase-9 to Apaf-1 is selected from: 

[A/-(2-Hydroxy-5-methoxycarbonyl-4-nitrophenyl)-A/'-(3-trifluoromethylphenyl)]urea; 
30 A/-(2-Hydroxy-5-chloropheneth-2-yl)-3-trifluoromethylaniline; 
[A^(2,4-Dihydroxyphenyl)-A/'-(3-trifluoromethylphenyl)]urea; 
1 ,2,4-Oxadiazolo[3,4-d]benz[b]-1 ,4-diazin-1-one; 
1-[3-(2-Amino-pyrid-5-yl)-phen-1-yl]-5-trifluoromethyl-benzimidazole; 
5-Formamidyl-1-(3-biphenyl)-benzimidazole; 
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H3.Amioophen,.-3^.hen-vy,,-2..d.U,o,on.emy^be„.in,lda^^^^ 

, W3-Trifluo«>me.hW-Phene«v.2^)^ o^^^^^ 

Us.3S)-2(3-Pt«ny,-1.2^— 
«N BL24f<l'0)7-5-Wfluo<om«hylphenylHiea. 

7:^rit««a<««^o.ol3.4Kflbeo«1,4K«a*-1-one: 
5-Amino-1-(3*lphenyl)-ben2lmi<)azole; 

[W.(2-Caiboxy-5-<*l<>«'PHenyii i ^ s.o.oldecan-SKjxime: 

^S^S*oxy■5^1o™pheny,)■^r-(4■Mfluo.omemylP^^^^^^ 

(IB 2S 3S)-/*Nonnemyl-2-(31>henyl-1,2.4<x«»a20i 0 y ) 
„ pharmaoeutically acceptable salts thereof. 

™= nl Claims 2-4, wherein the disease being 

such as cerebral ischemia. 

A.ethodo.,rea..e.pre«^^^^^^^^^^^ 
30 said asease being charactenzed ^^^^ ° ,„eclive antount ot a 

rpTdrSerrarsr^---' 

phartDaceutlcally acceptable atDOunt thereof. 

„««rtn nr alleviation of a disease in a subject. 
3, 7. A method of treatment p.ven^ 0, ^ ^ ^^^^ 

said disease being charactenzed by „, a compound that 

adminlstertng .0 said subject a •■^-P'^'^'f^™ p,«m«ceutica»y acceptable 
inhibits the association ot caspase-9 to Apaf 1 or 



amount thereof. 
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8. A novel compound being 

[/V-(2-Hydroxy-5-methoxycarbonyl-4-nitrophenyl)-A/'-(3-trifluorom^^ 

A/-(2-Hydroxy-5-chloropheneth-2-yl)-3-trifluoromethylanirme; 
5 [A^(2.4-Dihydroxyphenyl)-A/'-(3-trifluoromethylphenyl)]urea; 

1 ,2.4-Oxadia2olo[3.4-d]benz[bl-1 ,4-cliazin-1-one; 

1-[3-(2-Amino-pyrid-5-yl)-phen-1-yl]-5-trifluoromethyl-benzinriida^^^ 

5-FormamidyM-(3-biphenyl)-benzimidazole; 

1 -(3-Aminophenyl-3-phen-1 -yl)-2-trif luoromethyl-benzimidazole; 
10 1 -(3-Biphenyl)-5-methoxy-benzimidazole; 

[A/^(2-Hydroxy-5-methoxy-4-nitrophenyl)-N'-{34rifIuoromethylphenyl^ 

Y-(5-Chloro-2-hydroxyphenyl)-(3-trifluoromethylacetanilide), 

A/^(3-Trifluoromethyl-pheneth-2-yl)-5-chloro-2-hydroxy-aniline; 

[A/t-(5-Carboxy-2-hydroxy-4-nitrophenyl)-Ar-(3-trifluoronrieth 
15 (1 R,2S,3S)-2-(3-PhenyI-1 ,2,4-oxadiazol-5-yl)-3-(2-naphthyl)-tropane; 

[A/^(2-Hydroxy-5-trifluoromethylphenyl)-W'-(34rifluoromethylphenyl)]urea 

A/,A/-Bis-(2-hydroxy-5-trifluoromethylphenyl)-urea; 

7,8-Dichloro-1 .2.4-oxadiazolo[3,4-d]benz[b]-1 ,4-diazin-1 -one; 

7-Nltro-1 ,2.4-oxadiazolo[3,4-d]benz[b]-1 ,4-diazin-1 -one; 
20 5-Amlno-1 -(3-biphenyl)-benzimldazole; 

1 -(3-Biphenyl)-benzimidazole; 

(1 R,2S,3S)-2-[3-(2-Thienyl)-1 ,2,4.oxadiazol-5-yl]-3-{2-naphth 

(1 R,2S,3S)-/S/^Normethyl-2-(3-phenyl-1 ,2,4-oxadiazol-5-yl)-3-(3,4<^^ 

tropane; 

25 (1 R.2S.3S)-AA.Normethyl-2-(3-phenyl-1 ,2.4-oxadiazol-5-yl)-3-(4-chlorophenylHropane; 
or pharmaceutically acceptable salts thereof. 

9. A pharmaceutical composition containing a therapeutically effective amount 
of a compound according to claim 8, or a pharmaceutically acceptable addition salt 

30 thereof, together with at least one pharmaceutically acceptable carrier, excipient or 
diluent. 
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